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Abstract

We study cartel contracts using data on 18 contfacises of 109 legal Finnish manu-
facturing cartels whose legal status is reminiscére.g. the U.S Sugar Institute. One
third of the clauses relate to raising profits; tikers deal with instability through in-
centive compatibility, cartel organization, or ext@ threats. Cartels use three main
approaches to raise profits: Price, market allocatnd specialization. These appear to
be substitutes. Choosing one has implications an ¢ertels deal with instability. Sim-
plifying, we find that cartels economize on contratauses, cartels in homogenous
goods industries allocate markets, and small caaebid competition through speciali-
zation.
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1 Introduction

For competition policy to be effective, we needitwlerstand how cartels work. To this
end, it is of first order importance to analyze wissues cartels aim to solve and how.
Our understanding of cartel organization and operaemains inadequate even though
it has improved through both in-depth analysesnalividual cartels (Genesove and
Mullin 2001, Asker 2010), game-theoretic modelinigcartel contracts observed in
some of the recent exposed cartels (HarringtonSmgpacz 2007, 2011) and qualita-
tive analyses of cartel practices (Harrington 200&rshall and Marx 2012). A key fac-
tor inhibiting further progress has been lack ofad#nat would allow a guantitative
analysis of cartel contracts: that is, how do tbetacts look like? Are contracts very
similar, or not? What contracting features are usest often? Do some features of
contracts appear together often? To address thesgions calls for detailed data on the
contracts of a large number of cartels, operatiedgpably in a shared institutional envi-
ronment. Through archive work, we have generatédta set that enables us to offer
such an analysis and to provide an anatomy of lcaotgracts, i.e., a list of their styl-
ized facts.

The anatomy of cartel contracts is important in tways: First, by providing in-
formation on how cartels operate, it helps comjpstifuthorities decide where to allo-
cate resources for the detection of cartels andsaud legal scholars to determine the
nature of cartel agreements (e.g., Kaplow 2011ag Harrington 2012). Second, it
provides a basis for further development of catttelory along the lines initiated by
Harrington and Skrypacz (2007, 2011) towards moties$ are in line with stylized
facts. Such models are instrumental in pushindh&srbur understanding of how cartels
operate, and what types of policies are likelyaebective against them.

Cartels have to solve two fundamental issues: ltovaise and allocate profits?

and, How to deal with the inherent instability bétcartel agreement? To better under-



stand how these problems are solved and how tiel cantracts look like, we follow a
four-step research approach.

In the first step, we collect and quantify datacarntel contracts. We definecan-
tract clause to be a binary choice, indicating whether or npaédicular contracting fea-
ture is covered. Aartel contract can be described by a vector of such clausestand t
set of possible cartel contracts define the avksletntract types. Using this terminolo-
gy, the received cartel literature (e.g., Stigl@é4, Harrington 2006, Marshall and Marx
2012, chs. 6 and 7) allows us to identify 18 carttrdauses. These clauses can be clas-
sified into foureconomic dimensions: The first economic dimension relates to how the
cartel aims to raise profits. One third of the iiféed contract clauses serve this pur-
pose. The remaining two-thirds of the clauses eetiatthe instability of cartels and can
be grouped into three economic dimensions: How doesrtel seek to solve the incen-
tive compatibility constraint on which economiceasch has very much concentrated?;
How does a cartel organize itself and settle irgtedisputes?; and, How does a cartel
deal with external threats? We expect cartels tg ose those contract clauses which
address problems they can anticipate to emergavhnde benefits exceed the costs of
including them into the contract (see also Kapl®&2a, pp. 758-765).

In the second step, we analyze the four econonmerbkions, the individual
clauses of the cartel contracts as well as theretadion structure to pin down the broad
contracting approaches cartels use. This entails looking for contractusks that con-
sistently appear together both within and acrosgahr economic dimensions.

In the third step, we scrutinize how the carteltcacts relate to the size of the car-
tel in terms of the number of members and to whetie industry produces homoge-
nous or differentiated products. Our motivatiorcemsider the number of cartel mem-
bers is the attention it has received in the gdrierature. In particular, the supergame-

models of collusion suggest that the incentive catibpity constraint is a function of



the number of firms in the cartel (industry), witiore firms leading to the incentive
compatibility condition being harder to satisfy. WWeus on product differentiation be-
cause almost nothing is known empirically about hbis industry feature is associated
with the organization and workings of cartels, desghe attention Stigler (1964) devot-
ed to it in his seminal papér.

In the fourth step, we provide an exploratory asialyof the complexity and sta-
bility of cartel contracts. As far as we are awdhe prior literature is largely silent
about them, but they are potentially importantriforming policy (e.g., can relatively
simple and short contracts sustain collusion?) eélsag in furthering the economic the-
ory of cartel contracts (e.g., how often are cantraipdated?). A notable study is Tay-
lor (2007), who finds little relation between inthyscharacteristics and use of individu-
al clauses, or length of the contract.

To implement this four-step research approachhaxee collected detailed infor-
mation on the contracts of 109 Finnish manufactudartels. Like the U.S. Sugar Insti-
tute analyzed by Genesove and Mullin (2001), thess#els were legal, although the
enforceability of the contracts was unclear (seetiee 3). The cartels covered the
whole national market and were registered betw@®&® nd 1988 by a predecessor of
the Finnish Competition Authority. We use infornoatifrom this Registry to establish
which contracting clauses the cartels adopted. sttengths of these data are twofold:
first, the cartels operated in the same instit@ti@nvironment, removing one potential-
ly large source of heterogeneity (in contractscdde, unlike illegal cartels, legal car-

tels do not have to worry about the consequencesxplhicitly writing down their

! The available empirical studies (see, e.g., Leteémsand Suslow, 2006, for a review) suggest tblitic
sion mostly occurs in homogenous goods industbasthe small theoretical literature on the effemfts
product differentiation on collusion is divided tire issue.

4



agreements. We can thus “observe an unobservalgetyhat illegal cartels would like
to write down, if doing so would not have adversgsll consequencés.

While several papers (e.g. those surveyed in Lsteém and Suslow 2006 and
Taylor 2007 in particular) report descriptive stitis on what cartels agree on, none, to
the best of our knowledge, takes the analysis dekaontracts further. Our contribu-
tion is to provide an anatomy of the cartel cortgdxy describing the systematic pat-
terns by which collusion is pursued.

The first step of our research approach showssistent with the case studies of
Harrington (2006), the literature review of Levesistand Suslow (2006) and the case
studies and theoretical modeling of Harrington &kdzypacz (2011) — that cartels co-
ordinate on pricing and allocate markets. They &lsquently use some type of a non-
competition/specialization clause, which often gsiteoordination on the positioning in
the product space (i.e., who specializes on wiis appears to be more common than
(pure) market allocation schemes. We also find thany,but not all, cartels contract
on the incentive compatibility constraint, someeaspof their internal organization as
well as on how to deal with external threats.

The second step of our research approach showsvtile essentially all cartels
agree on some mechanism to raise joint profitg; thier in how they approach this.
By and large, we find three basic contracting apphes: The choice to agree on prices,
to use some type of non-competition/specializatitause or to allocate markets has
implications to the rest of the contract. For exlmpartels that use allocation of mar-
kets to raise profits make heavier use of contedatlauses designed to affect the incen-

tive compatibility constraint, such as mechanisdnsonitoring, enforcement and fines.

2 The cartels that we study were legal. We discussmplications of this for our analysis and intetp-
tion in Section 8.



If cartels use some type of non-competition/spegtibn clause they are less likely to
have clauses for incentive compatibility and fayaorizational purposes.

The third step of our analysis shows that the sizthe cartel is significantly as-
sociated with how the cartel seeks to raise profte example, the number of cartel
members is negatively correlated with the use ef nlon-competition/specialization
clause. Cartel size is also positively associaté e use of instability clauses. In
contrast to the results on cartel size, we find thatels in homogenous goods industries
are more likely to use market allocation to raisdfits. Furthermore, several of the cor-
relations between how a cartel raises profits ama h deals with instability are ex-
plained by the number of members and homogeneipyarfucts.

Finally, in the fourth step, we find some evidenhat larger cartels use more
complex contracts (measured by the number of pagéshe number of clauses), as do
cartels in industries with product differentiatidhile market allocation cartels seem to
have more complex contracts, pricing cartels change more often.

The rest of the paper is organized as followsstFive relate our analysis to the
previous economic literature on cartels and cotgrecsection 2. The institutional envi-
ronment in which our cartels operated and our dataces are described in section 3.
We then proceed in section 4 to describe in détail1l8 contracting clauses on which
we have collected information. We explore how darseek to raise profits and how
they address the instability of the cartel arrangeinn section 5. We extend this analy-
sis in section 6, where we look at how the siz¢hef cartel and whether the industry
produces homogenous or differentiated goods, @igekith the types of cartel con-
tracts used. In section 7, we analyze the complexitd stability of cartel contracts.
Section 8 discusses the extent to which our engbifiondings generalize. Section 9
concludes by discussing the policy implicationsoaf results and suggests directions

for future theoretical work.



2 Related literature

First of all, our analysis is related to the engatiresearch that explores the internal
workings and organization of cartels. Second, abemof theoretical papers in eco-
nomics have explored the sustainability of collesautcomes and the strategies and
environments that support them. As Kaplow (2011ajy Harrington (2012) stress,
this economic approach is distinct from the leggiraach to collusion, which empha-
sizes the nature of mutual understanding and agretsniy which collusive behavior is

pursued.

2.1 Internal workings and organization of cartels

An interesting nascent empirical literature studies internal workings of a cartel.
Genesove and Mullin (2001) study the U.S. sugatetéry analyzing the documents
from the meetings of the cartel. They show thatctiitel resorted to negotiations in the
face of contract violations rather than (directping for a punishment (e.g. price war).
The cartel also came up with contractual remedigbe problems that surfaced. Asker
(2010) studies the operations of a New York-bagathg collector’s cartel and finds
that despite their very refined operations, the aigenthey caused was limited. Insight-
ful studies on individual cartels, like the onesntiened, show that there is heterogenei-
ty in both cartel design and performance that deépmnthe environment. We seek to
bridge the gap between a deeper understanding afetailed workings of an individual
cartel and the need to observe stylized factspbetin to a larger sample of cartels,
both of which are crucial e.g. in designing thentigolicies.

Another strand of the cartel literature studies@as of cartels. Suslow (2005)
studies the relation between formal cartel consractd the structure and durability of

cartels using a sample of legal cartels, findireg tmcertainty in the operating environ-

3 A much larger literature studies the behaviomafividual cartels. Prominent examples are Peseadorf
(2000), Porter and Zona (1993, 1999) and RollerZteen (2006).



ment is inversely related to the stability of ckxtelraylor (2007) analyses the cartel
codes from the National Industrial Recovery Act éartels registering between 1933
and 1935 in the US and finds that high complexitgartel codes (contracts) was corre-
lated with slower output growth, indicating thatteés were successful in restraining
output. He also tabulates contract characterishios,has fewer of those than we, and
does not proceed to a systematic analysis of hevedintracts look like. Levenstein and
Suslow (2011) are close to us in having collectédrimation on comparable contract
characteristics of cartels; in their case, of #llegnternational cartels. Like Taylor
(2007), they consider them as determinants of aocome, in their case of cartel dura-
tion. We build on these recent papers and thenlquessors (see, e.g., Fraas and Greer
1977, Hay and Kelley 1974 and Posner 1970) by brgngew data on legal cartels that
share a common institutional environment, to bealadess-studied aspect of cartels,
the anatomy of cartel contracts. We extend thetiagisvork by offering a framework
for analyzing and describing cartel contracts frameconomic point of view, and by
analyzing these contracts in detail. The earligreps have not focused on the broader
attributes of how collusion is organized, nor cltedzed the relative importance of
various incentive compatibility conditions and atltentractual features across the dif-
ferent forms of collusive schemes.

The received theoretical literature suggests tlatet formation and stability
should typically be inversely related to the numbé&market participants and cartel
members, but empirically that seems not to alwaythke case (Levenstein and Suslow,
2006). Even less is known about how product difigagion is associated with the or-
ganization and workings of cartels. The empirigardture does suggest that collusion
mostly occurs in homogenous goods industries (seeleevenstein and Suslow, 2006),
but the theoretical literature addressing the sguesstion portray a more mixed picture.

Chang (1991) and Ross (1992) find that differemtainakes collusion easier, while



Raith (1996) and Hackner (1994) find the opposittlomadsen and Rhee (2007) show
that costs of maintaining collusion increase tHéadilty of sustaining collusion more

for firms in industries with product differentiatio

2.2 Collusive outcomes and cartel agreements

Building on the seminal work of Stigler (1964), taeonomic theory of collusion focus-
es on outcomes, such as the level of sustainalilesive prices and quantities, and the
importance of monitoring, communication and punishifor cartel stability in various
environments. For example, economic theories diliegd cartels, as Athey and Bag-
well (2001) call them, assume that the colludimgé can make transfer payments and
that such payments can be supported by enforceabteacts. Examples of these papers
include Roberts (1985), Cramton and Palfrey (199@) Kihlstrom and Vives (1992).
These models show that when there is private irdtion about production costs, a
mechanism of communication is needed for the efficallocation of production among
the colluding members and that transfer paymentsbeaused to ensure truthful com-
munication. Athey and Bagwell (2001) show that wheining decisions are public (but
costs not) and when competition policy prevents uke of transfer payments, firms
may resort to market-share favors to ensure truttdmmunication of costs (see also
Athey and Bagwell 2008). Building on Athey and Bagdjw2001), H6rner and Jamison
(2007) show that collusion can also emerge witlmmmhmunication. This model pre-
dicts that in a limited-information environmentJlading firms aim at agreeing both on
prices and markets shares and that a violatiomefcbllusive agreement in either di-
mension triggers a punishment. Aoyagi (2002), Hanazand Yang (2007) and Gerlach
(2009) provided related analyses, but focus onettehange of information about de-

mand.

* Deneckere (1983), Majerus (1988), Rotschild (19%)ss (1992), Hackner (1994), Raith (1996), Lam-
bertini and Schultz (2003) and Schultz (2005) stcldgely related models and questions.



More recently, Harrington and Skrypacz (2011; aks® their 2007 paper) have
analyzed the properties of an equilibrium that gatvely match the key dimensions of
observed cartel agreements in certain marketsshod under what conditions such an
equilibrium exists. In their model, there is prizahformation about prices and sales
(but costs are publicly observable), and the callgdirms can exchange information
about sales. The analyses of Harrington and Skeysaggest that a solution to the
problem of secret price cuts-tsbesides price wars (Green and Porter 1984) fitinad
use transfer payments that are conditioned ongihertred sales.

We note four things about the economic theory afusion: First, the received
literature stresses the importance of communicatipanitoring, side-payments and
punishments. The effectiveness of these mechani@pends on the assumed infor-
mation structure and market environment. The broadganization of cartels is howev-
er not studied and predictions about tiyges of collusive schemes (e.qg., price fixing,
market allocation) or about the potential complexft the collusive agreements are
rarely made, even though these issues were emphaaizady in Stigler (1964).

Second, in the available economic literature, iekptollusion calls for a degree
of overt communication about promises, informatio/or the associated arrangement.
The boundary between tacit and explicit collusiemévertheless not always clear-cut.
In contrast, the legal literature on collusion ®at the nature of this boundary, i.e.,
whether and when inter-firm communication is explnough to lead to unlawful co-
ordination (see Kaplow 2011a,b and Harrington 201#e ours, the interest of the
legal scholars (and courts) has for long been whetstanding the overt agreements by
which collusive behavior is achieved.

The third thing to note is that the extent to Wahibe different economic models
are about illegal or legal coordination is a matiedegree. On the one hand, in some

models, there is neither a competition authority aeisk of detection, but competition
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policy is assumed to restrict the interaction ahB in some way. These models implic-
ity assume that the forbidden actions are nevkertaOn the other hand, there are
models that explicitly allow for a risk of deteatiand the legal consequences of taking
an unlawful concerted action (e.g. Harrington 2004)

Finally, the prior economic literature has not leigy considered the verifiability
of cartel arrangements in court. The theory of mptete contracts relies on the notion
that all possible contingencies cannot be antieghand that not all arrangements can
be verified by an outsider (such as a court). ety predicts that if cartel contracts
fall into the category of incomplete contracts,telsr should mostly agree on control
rights, discretion and decision-making rules (Boland Dewatripont 2004, pp. 37).
Moreover, the theory of endogenously incompletetraats suggests that like legal car-
tels, illegal cartels are likely to make use of lyprthose contract dimensions whose
benefits exceed the costs of including them ineo(#ctual or virtual) contraétindeed,

the very fact that cartels are illegal leads toogeshous incompleteness of cartel con

tracts, because the contracting parties have agstnzentive both to reduce the ability
of a court to verify the contracted actions andnike unverifiable what is observable.

Bar for this difference, legal and illegal cartbbsse similar incentives to economize on

® However, even if the legal consequences of caltusiere not explicitly considered, a model may by
applicable to unlawful collusion. This would be tbase if the nature of the collusive outcome and it
properties do not change (much) when the risk tdadsn is explicitly introduced.

® The benefits are related to the increased colupiofits and greater stability, whereas the coatsbe
cognitive (Tirole 2009), informational (Spier 199®) plain ink costs (e.g. Dye 1985, Anderlini arelliF
1994, Battigalli and Maggi 2002, 2008), or some boration of the three. The theory that treats the
completeness of contracts as endogenous has neetgisd on key determinants; see, e.g., Bolton and
Dewatripont (2004) for a textbook treatment andlEir(2009) and Kvalgy and Olsen (2009) for some
more recent advances.
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contract completeness in their attempt to coordirmat actions and meet the incentive

compatibility constraint.

3 The institutional environment and data
This section describes both the institutional eswnent in which our cartels operated

and our sources of data.

3.1 The institutional environment
The development of Finnish competition policy aftee Second World War follows

closely developments in other European countried,Sweden in particular. There was
no competition policy before the war (see Fellm@0& 2010). After the war, a com-
mittee was set up in 1948 to draft a frameworkdompetition legislation. This work
resulted in the first cartel law which took effé@etl958. The central idea was to collect
information on cartels that operate in the domestirket (export cartels were outside
the scope of the Registry) rather than deter celuactivities. For this purpose, a (pre-
decessor of the) Finnish competition authority (G¥gs set up and given the task to
register cartels. The first cartel law did not psety define what a competition re-
striction (or a cartel for that matter) means (faihn 2010), but the scope appears to
have been broad. The law however explicitly outldwaly bidding rings.

The CA began registrations in March 1959. The Regiwas active, sending out

thousands of inquiries and registering several rethaartels already during the first

" Our research also has connections to the empisiogk on contracts. Lerner and Merges (1998) study
the allocation of control rights in alliances beeneUS bio-technology companies and firms sponsoring
them financially. Chiappori and Salanie (2000) &sench insurance data to test for the existence of
asymmetric information in contractual relationshipskerberg and Botticini (2002) explore the econo-
metric consequences of endogenous matching inahiext of a contracting relationship using histakic
Italian data on contracts between landlords andrtesn In a paper that is close in spirit to ourapldn
and Stromberg (2003) use venture capital contiactee US to investigate how well their dimensions
map to the predictions of financial contractingahe A difference between our paper and theirdia t
while they could confront their empirical regulags with a rich theoretical literature on financtan-
tracting, the existing theoretical literature oe tirganization of cartels and cartel contractsifisar thin.
This lack of theoretical research implies that warwt “run a horse-race” between different theories
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three years of its operation. Registration wasingent on the CA contacting the sus-
pected cartel members, but the law stipulated fimas had an obligation to respond
and inform the Registry if a competition restrictiexisted. This changed in 1964 when
the law was revised. Now cartels with a formal oigation (such as an association)
had to register on their own and failing to registeuld result in a small fine. In 1973
the registration requirements were again somewghtened. In the 1980s Finland fi-
nally edged towards a modern competition law, aswbrk of a committee established
in 1985 resulted in a new law taking effect in 1988is cumulative process of law
changes that progressively made the environmesesnissive now made void possi-
ble sanctions in cartel agreements. A primary naditm for this change was the only
known law suit based on a cartel contract fromyeh®80s that had led to damages be-
ing awarded. This incident suggests that there was - similahéocase of the U.S. Sug-
ar Institute (Genesove and Mullin 2001, pp. 38%)great deal of ex ante uncertainty as
to the enforceability of these contracts in cotaking your fellow cartel member to
court seems to have carried the risk of affectirglegal environment. Cartels became
illegal in the beginning of 1993.

Our understanding of the past regime, based attewraccounts and discussions
with people familiar with the era, is that the cosf registering were minor. It also
seems that there were some benefits tied withtexig. The former and current Direc-
tor Generals of the Finnish CA (Purasjoki and Jekin2001) sum up the environment
concerning those collusive practices that wereliégame was such that there seemed

no need to intervene even in clear-cut cases, especially if they had been registered. Reg-

& We have interviewed people with a long workingtdrg in the Finnish Competition Authority. They
could recall only one case from the early 1980%0hding to the Director General of the Finnish Cemp
tition Authority, Juhani Jokinen (private exchangs)s case lead to the law change in 1988 malang-s
tions in cartel contracts void. Note however tleatesal of the cartel agreements stated that cesiflvere

to be solved by the parties meeting for the Finfi$tamber of Commerce. Since these arbitrations are
not known to the public in retrospect we do notwrio which extent this option was used (see alst-fo
note 16).
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istration had been transformed into a sign of acceptability of the [cartel] agreement, at

least for the partiesinvolved [in the cartel]”.

3.2 Data sources
Our data consist of information on cartel contrastdustrial statistics and macroeco-

nomic variables. They come from three sources.

All the data on cartel contracts is based on aechiork in the Registry. For each
registered cartel, the Registry established a foladied gave an identification number.
The folder contains all the correspondence betwhenRegistry and the cartel. The
Registry also always asked for the actual cartetreat. Once a cartel was registered,
basic information on it was published in the O#iciournal of the Finnish government.
Thus, the Registry made cartels public. All ouradah the contracts and cartels are
based on the information available in the Registry.

The Registry contains in total some 900 cartetsafchive work is time consum-
ing and expensive, we could not include all of thenour sample. We decided to con-
centrate on nationwide manufacturing cartels, drabe to include the first cartel(s) in a
given (3-digit) industry. This resulted in us goithgough the folders of 109 cartels in a
very detailed mannér.

We used a semi-structured approach to collectrmétion on 18 contract claus-
es® We discuss the clauses and other information vleated shortly. In addition to

this information on contract clauses we collectddrimation on the length (in pages) of

° In terms of the form of the contracts, there did seem to be a clear pattern. Thus unlike in Aastr
(private correspondence with Konrad Stahl and @h&sZulehner), registrations were not done through
law firms, nor was a standard template (e.g. bydhamber of Commerce) used.

10 After initial discussions on how to interpret cautts, we first randomly chose eight cartels andl ha
four researchers go through each of them indepelyd&vie then checked for any differences in interpr
tation, and decided on a common approach. We tfierdallowed a written protocol with the 109 cdrte
contracts.
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the contract, the number of contract changes amchtimber of members in the cartel.
We collected information on the contract that waforce at the time of registratidh.

To this data we have matched 4-digit industryigtias from Statistics Finland,
measured in the year prior to the registration cdudel. To measure product differentia-
tion we have constructed an indé*ofmogenous_d) that indicates whether an industry
primarily produces homogenous goods (= 1) or ndd)(=We followed the existing lit-
erature (Rauch 1999, Foster, Haltiwanger, Syve8}8) and studied the characteriza-
tion of each 4-digit industry, and the Registryssdription of the goods produced by
the cartel to determine whether the cartel was yring) homogenous goods or rbt.
Finally, our source for macroeconomic variablethis database of the Research Insti-
tute of the Finnish Economy (ETLA). We describe iih@ustry- and macrovariables in
greater detail in section 6.

Our four-step research approach is summarizedguar€&il. Quantification of car-
tel contracts (step 1) is described in the nextie®c\We identify contracting approaches
(step 2) in section 5. We analyze contract hetereige (step 3) as well as complexity
and stability (step 4) in section 6 and 7, respebti

[FIGURE 1 HERE]

4 Cartel contracts and contract clauses

4.1 Quantifying cartel contracts
A cartel contract can be described by a vector of contract clausash clause is binary,

describing whether a particular contractual featsrer is not included in the contract.

1 To be more precise, we also know how many timeseéjgistered contract was changed subsequently.
However, we do not have data on the precise redsortiose changes. We therefore do not study how
an individual contract changed over time (in costtta e.g. Genesove and Mullin’s 2001 analysis).

1270 give a couple of examples, the cartel produciagiboard was classified as a homogenous goods
cartel, while the cartel producing dairy productaswclassified as producing differentiated goods. We
sought to be conservative in classifying an indué&tartel) to produce homogenous goods. An inspecti

of the industries and the classification suggdsss many of the industries we classified as prauyci
homogenous goods are upstream industries sellioth& firms rather than directly to consumers.
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We collected information on 18 potential contrdetuses, basing our work on Harring-
ton (2006) and more broadly on the economics detsa(e.g., Stigler 1964, Levenstein
and Suslow 2006, Marshall and Marx 2012, chs. 6 @né&xcluding the possibility of
not choosing any clause (as this would result @rémot being a contract), each cartel
in our data uses one of thé&®2 1 (= 262 143) possible types of cartel contraies,
contract types).

The different clauses can be classified in fezanomic dimensions: The first re-
fers to how the cartel affects the market outconraises profits. One third (6) of the
contract clauses fall in this dimension. The renmginwo thirds relate to cartel instabil-
ity. To systematically analyze these latter 12 sésmuwe group them further into to three
economic dimensions. This leaves us with four disimars: i) market power attributes
(MPA), which describe what a cartel agrees upoimt¢oeases its profits, and three in-
stability dimensions; ii) the incentive compatityilconstraint (ICC), which is about the
different contractual ways of dealing with inceetiwsompatibility; iii) the internal cartel
organization (ICO) of the cartel, and iv) the ertdrcartel contract (ECC), which is
about dealing with external threats.

The upper part (Panel A) of Table 1 provides aargew on the 18 contract
clauses, the economic dimensions to which they mamcl more specifically how they
are coded. We now summarize our contract data {R9} in detail.

[TABLE 1 HERE]

MPA — Market Power Attributes
Six of the 18 contract clauses have to do with MPAis category includes the follow-

ing measuresPricing, Market allocation, Efficiency, Technology, Non-price clauses

and Non-competition/specialization. Of the 63 contracts that uBeicing, 78% agree on
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price, 10% specify a pricing rule, 49% rules orcdimts, and 48% terms of delivery.
Sales quotas are used by 66% of the 29 cartelg Manket allocation, territories by
28% and a home-market principle by 10% (i.e., i lditer case refrain from entering
each other’s (geographic) “home” markétsps an example of aBfficiency clause,
some contracts stipulate that the member whosétyaisi closest to a given customer
should deliver the goods. Sharing of technologicedwledge, such as patents or blue-
prints, is covered byfechnology. Non-price restrictions are attributed Mon-price
clauses, including things like add-ons, bundling, and quyaif Our last MPA-clause,
Non-competition/specialization was used by 39% (42/109) of the cartels. Theasselm
may take many forms, but often refer to a divisidddabor between the firms and (ge-
neric) statements not to compete.

The difference between a cartel having oa-competition clause and having the
Market allocation clause is that the former includes the partiegeigg e.g. on parti-
tioning the production of goods with one of thetigar or agreeing to cease production
of certain parts of the good in question, wheréaslatter has no explicit reference to
production, only to distribution. The cartels usiNgn-competition/specialization are
not the standard textbook cartel because, afteteimgntation, often only one of the
parties remains active. We feel that it is justifte regard these as cartels first, because

the transaction ensures that joint profits can b&imized and second, as the contracts

13 These clauses turn out to be mostly substitutéisotBer correlations but that between discounesul
and terms of delivery (0.33, p-value 0.01) are tiggaOnly two however are statistically signifi¢an
Price and pricing rule have a correlation of -Oggdvalue 0.00) and discounts and pricing rule aetar
tion of -0.21 (0.10).

14 with only 29 cartels usinlylarket allocation, an analysis of correlations is at best suggeskeeping
that in mind we find that all correlations are nigaand large in absolute value: -0.21 (the honaeket
principle and territories), -0.47 (sales quotas #redhome market principle) and -0.69 (sales quatek
territories), and all but that of the home-markengiple and territories statistically significant.

5 We also collected qualitative evidence informationtheNon-price clause. We didn’t find much, and
the most frequent were different ways of minimizprgduct differentiation. For example, cartels coul
agree on standardizing products, or packages.
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very often include non-competition clauses whewe plarty ceasing production is not

allowed to re-enter, nor to sell its knowledgeltiod parties.

ICC — Incentive Compatibility Constraint
We looked for four ways of dealing with IC®lonitoring indicates whether the mem-

bers monitor each other. As an example, the plywaatel had a clause whereby “all
information on sales, deliveries and production tnimesgiven to the Association twice a
month; twice a year a certified auditor's statenuérthe correctness of previous notifi-
cations is required”Enforcement refers to those contracts that stipulate how todiea
situations where a member has deviated. Such resaimclude the mention of price
wars of some type, retaliation, and compensatidnsexample is the clause used by the
glass cartel: “The delegation has the right to ppteduction reductions or temporary
closing of a plant. Compensation must then be pdidhe cartel has rules on how to
expel a member if rules are broken, this is capitumgExpel. Similarly, for contracts
including clauses on monetary fines for a comp#&ay violates the contradgjne takes
the value one. Fines were usually either a pergentd some measurable activity like

sales; sometimes a minimum monetary fine was define

ICO — Internal Cartel Organization
The third economic dimension, ICO, is captured g imeasuresMeeting identifies

the contracts that stipulate whether, and if say bfien, the members are to mdeis-
pute-resolution in turn denotes whether the contract specifiesag iw which disputes
among members are to be resolved. There were timmapr ways in which disputes
resolution was specified in the contracts: eitheiirdernal mechanism, or an external
mechanism (court, arbitratio).Structure indicates whether the cartel has a formal

structure, such as an association or a limitedliiptompany to organize itsel¥/ote is

' One solution used by cartels was to use the atiuitr provided by the Finnish Chamber of Commerce,
used e.g. by the match makers cartel after thengemization. The Chamber unfortunately keeps dise (
such confidential) arbitration documents for ordg tyears, and thus their archive would not shdd bg
whether cartel members really resorted to arbdrati
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an indicator for contracts that include a clauseafooting procedur®. Finally, Sales

measures if the cartel has formed either a tradesates association.

ECC - External Cartel Contract
We searched for three ECC characteristiesy members indicates whether the contract

specifies a policy on how to accept new membdos-cartel supply quantifies whether
or not the cartel members have a clause on hoveabwlith supply from non-member
rivals. Finally, Entry refers to a clause that stipulates how to reaentoants into the
industry.

In the rest of the paper, we use these four ecandmensionsd [ {MPA, ICC,

ICO, ECC} to organize the contracts and to skeleirtanatomy.

4.2 Contract usage

We present the first descriptive statistics inltdweer part (Panel B) of Table 1 (see also
Appendix 1). The panel reports figures for how ptent it is for a given cartel to have
at least one clause covering economic dimendiam its contract. Almost all cartels
(105 out of 109, or 96%) include at least one @mitral measure in the MPA dimen-
sion, i.e. on how to increase profifsThis is not very surprising given the objective of
cartels: they must agree on at least one way te@&se members’ joint profits.

There is much more variation in the ICC, ICO andCE@mensions. About half
(52%) of cartels have one or more contractual eauder ICC, which are designed to
deal with incentive compatibility. This is a relaly low percentage relative to the
amount of attention that the economic literature ¢hevoted to the incentive compatibil-

ity of cartel agreements. A high percentage (85%}awtels has at least one contract

Y Those cartels that use the ICO clavfete often specify the voting rules to be used: Votoayver is
distributed according to (sales) quotas or salding), using the 1-share-1-vote-rule, as relativevages
paid, or as a function of the size of the membassan example, the cardboard cartel used the faligw
voting rule: “Voting power is based on productimolgme)”.

18 Of the four who do not have an MPA clause, twoiangublishing, one in pharmaceuticals, and the las
in jewelry/goldsmith products. For the pharmacelicartel, agreeing on how to raise profits wabpr
ably unnecessary given that the industry was hgaegulated (including prices), although one could
think that they could have usedNan-competition/specialization clause for example.
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clause designed to detail cartel organization, (irethe ICO dimension). Finally, some
three quarters (73%) of cartels went through tbeltle of taking into account external
threats (ECC) in their contract.

The lower panel of Table 1 also reports descripstegistics on the fraction of all
possible contract clauses that cartels use inengaconomic dimension of the contract,
conditional on having at least one clause in thmedision. The first row tells us that
those cartels that include at least one MPA-relatadse in their contract use on aver-
age 30% (i.e., roughly two out of the six possildieuses to specify how profits are to
be increased. The fraction of clauses in the IC@edision, conditional on usage, is
40% out of four possible clauses. Those cartels ¢batractually specify something
about how the cartel is organized use roughly tiathe available five measures. Final-
ly, we find that cartels use, on average, less ttainof the three contract clauses avail-
able to deal with external threats.

Table 1 is consistent with cartels economizing ontiacting and adopting an in-
complete contracting approach. Cartels appear ¢otlis four economic dimensions
selectively. The intensity of usage is not paraciyl high in any of the four economic
dimensions, suggesting that a few contract clairs@sgiven economic dimension are
deemed enougHh. This is in line with the theory on endogenous cacts which sug-
gests that cartels economize on contract clauses3sction 2.2).

[TABLE 2 HERE]

19 This does not mean, say, that the 48% of carmisising an ICC clause would not have taken care of
the incentive compatibility of their cartel arrangent. It may merely mean that they found the cobts
using an explicit contractual clause for the inoentompatibility higher than the benefits suchlause
would bring. It is also possible that other dimensi of the contract made having an explicit inaenti
compatibility clause unnecessary. The cement carttle data may serve as an example: the two firms
agreed on geographical market allocation. Giveridbations of their production facilities, this mhagve
made the use of explicit incentive compatibilitpueses unnecessary as (apart from maybe at therlofrde
their allocated regions), the only way to cheathlencontract on a large scale would be to operodyar

tion facility in the other firm'’s territory. This @uld be easy to verify.
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To describe the data further and to shed lighthenrelative importance of the
four economic dimensions, Table 2 takesoatract design to be a four-tuple {MPA,
ICC, ICO, ECC}, where each element takes the vélifethe contract of a cartel has at
least one contract clause that belongs to the sporeding dimension. This means that
for the purposes of Table 2, we view the cartelsaasng the choice of choosing any of
the 15 possible combinations of the four dimensiawnsilable to ther®® As the first
column of the table shows, only ten basic contdisigns can be identified from our
data. The next columns show that 39% (42 out o) t@gels use the most popular con-
tract design, which covers each of the four ecooodiimensions. The second most
popular one is used by 27% (29 out of 109) cadels it covers all other dimensions
but the ICC dimension emphasized in economic resedited.three most popular con-
tract designs are all fairly comprehensive, coxgghleast three of the four dimensions.
They are chosen by 73% (80 out of 109) of the tsartghich means that the distribution
of contract designs is skewed.

In sum, the descriptive statistics of Table 1 ansh@w that almost all contracts
have at least one profit (MPA) clause, makingumnsurprisingly — a fundamental build-
ing block of cartel contracts. However, there lstaof concentration and cartels use the

remaining three economic dimensions — ICC, ICOBEG® — quite selectively.

5 Analysis of contracting approaches

The descriptive statistics on the basic featureshef contract data suggest that we
should take a closer look at the MPA, i.e., howtadartry to raise profits and, in particu-
lar, whether this choice has implications to thet & the contract. This section there-

fore aims at identifyingontracting approaches of cartels. We do so by looking for con-

20 There are at most'2 1 = 15 distinct contract designs that ezeld observe. The space of the contract
designs is conditional on the number of underlyingtrics and is here defined by the four economic
dimensions.
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tract clauses that are prevalent and that condigtappear together both within and

across the four economic dimensiéhs.

5.1 How do cartels raise profits?

We start by taking a look at how prevalent the MasiMPA clauses are (Table 3) and at
their unconditional correlations (Table 4).

Table 3 shows thaPricing, Market allocation, Non-competition/specialization
andTechnology are more common thafficiency andNon-price clauses in our sample.
Table 4 shows, in turn, that out of these more comniausesPricing is negatively
(and mostly significantly) correlated with the athenore common MPA clauses. This
is suggestive oPricing being a gross substitute for the other MPA clauSksket al-
location is not correlated with the other more commolauses. Finally,Non-
competition/specialization and Technology are positively correlated. This correlation
structure can also be found once we condition @endable cartel characteristics (see
Section 6).

[TABLES 3 AND 4 HERE]

Figure 2 displays the most frequent combinatidrnth® MPA clauses. As the fig-
ure shows, 32% of the contracts use dPlicing and 16% use a combination [gébn-
competition/specialization and Technology. The third most common combination is
Pricing andNon-price. In total, these most typical combinations aredusge 62% of the
cartels.

[FIGURE 2]

21 When such patterns are present, they are indicafigross complementarities (or gross substitlitabi
ity). We use terms “gross complementarities” ana$g substitutes” to make it clear that our da¢anat

rich enough for us to test explicitly for the prese of complementarities among the contract clavides
clustering patterns that we find may therefore anireal complementarities of contract clausesliatféid

but unobserved net returns to their adoption ankifginer order complementarities (i.e., chain resudi

due to interaction of pairs of clauses when theeenaore than two endogenously chosen clauses in the
contract); see, e.g., Arora (1996), Athey and S(@898) and Kretschmer, Miravete and Pernias (2012)
for discussion.
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The above patterns suggest the existence of tWiea-driven contracting ap-
proaches. The three contracting approaches are doiind the most prevalent MPA
clauses, with their cores referringRoicing (often together witiNon-price), the amal-
gam of Non-competition/specialization and Technology, which are highly correlated
with each other (we henceforth refer to this anralgesNon-Comp-Tech), andMarket
allocation.?” Market allocation is less commonly used th&lon-Comp-Tech.

Seen this way, we find that cartels use three mpproaches to raise joint profits
that appear to be gross substitutes. We have egrifie existence of these main con-

tracting approaches using formal cluster analyses Appendix 2).

5.2 How do cartels deal with instability?

Table 5 explores whether the various instabiliguses are systematically associated
with the MPA clauses. We display the unconditiooairelations of the various MPA
clauses both with the three economic dimension€ (ICO and ECC) and also with the
individual clauses of which they consist.

We concentrate first on whether the contractsuthelany ICC, ICO or ECC
clauses and on how this usage is associated watimtin MPA clauses. As the table
shows, the three main MPA contract clauses eacé aaarticular correlation structure
with the rest of the contracBricing and Market allocation are positively correlated
with the use of ICC. In contradtlon-Comp-Tech is negatively correlated with the use
of ICC and ICO but positively with the use of EC& monitoring should be easier
when agreeing not to compete or to specialsden{Comp-Tech), the negative correla-
tion with ICC seems natural. The unconditional elations of the MPA clauses with

the individual ICO, ICC and ECC clauses reveal ntogterogeneity, but are broadly

22 This view is strengthened when one compares ttee afisPricing, Market allocation and Non-
competition/specialization to the use of the other three MPA clauses. Ofl0& cartels that use at least
one MPA clause, 99% (=104/105) use at least onePr€ing, Market allocation and Non-
competition/specialization, whereas only 47% (= 49/105) use at least onbeofémaining three.
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consistent with these patterns. These findingsyrtipt choosing one of the three main
MPA clauses has implications to the rest of thetremh and suggest three basic con-
tracting approaches. To verify this, we also testether the clusters (see Appendix
2), which build around the three main MPA approactae statistically different in
terms of ICO, ICC, and ECC. They are.

[TABLE 5 HERE]

To check that the above observations are not afaarof how we have ap-
proached the data, we also analyze the structutieeof8 contract clauses without first
assigning them into the four economic dimensionsur data, only 80 unique contract
types can be observed in the larger 18-dimensimoraracting space. This confirms that
only a small fraction of all potential contract &gis used. Moreover, the most popular
contract type in the space of 18 contract clausesed by 8% (9/109) cartels. In line
with our earlier analysis along the four econoniehsions, the most popular contract
type spans all four dimensions. The second mostilpogontract type spans three of
the four economic dimensions and is used by 5%0@/bf the cartels. Again, in line
with our previous results, but surprisingly givére texisting literature, it contains no
ICC clauses. Defining contracts to be close whey tfiffer in at most the use of two
clauses, we find that 31% (34/109) of the carteks one of the two most popular con-

tracts, or contracts close to thém.

5.3 Summary of the contracting approaches
We find that that all cartels agree on some meshano raise joint profits, but use dif-

ferent approaches. The most commonly used MPA-efaappear to be gross substi-

2 The most complicated contract uses 78% (i.e.,ut4b18) of the contract clauses. This cartel was
joint sales organization of plastics manufactur@tse four clauses this cartel did not use Idoe-price,
Monitoring, Meeting andEntry. There are six cartels that only use one clausey Bre: a cement cartel
that usedMarket allocation (geographic territories); a cartel on manufactyirof bicycle parts Non-
competition/specialization); a cartel on steam boiler productidPricing); a cartel on manufacturing of
metallic construction itemd¢icing); a cartel on manufacturing of leather bags ameérkeather apparel
(Pricing); and a cartel on manufacturing of made-up texgdeds except wearing appareficing). On
the other hand, the simplest contracts use onlyobtiee MPA clauses.
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tutes, i.e., they are not used consistently togetlereover, choosing any one of them
has implications to the rest of the contrdicing andMarket allocation are positively

correlated especially with ICC, ambn-Comp-Tech appears to have gross complemen-
tarities with ECC. This correlation structure sugigethat there are three main contract-

ing approaches that cluster around the most pretv&IPA clauses.

6 Contract heterogeneity

In this section we study how observable cartel- imddistry characteristics are related
to the cartel contracts and to their correlationcttre. We do it in two ways. First, we
consider the observable determinants of the 18aciual clauses. Second, we redo the
correlation analysis of the previous section tockhihe extent to which the uncondi-
tional correlation structure between the varioustiaet clauses can be explained away
by the observables.

6.1 Observable heterogeneity in cartel contracts and
contracting approaches

We report here results from Probit models wheredégendent variables are the 18
contractual clauses of which the four economic disnens consist. These estimations
allow us to directly study how the use of a certzntract clause is associated with ob-
servable industry and cartel characteristfcs.

The key explanatory variables are the number wécemembers and the indicator

that measures product differentiatioHo(nogenous d) in the industry. The median

24 We would like to point out two things about théa®bit regressions: First, our analysis is reldted
Taylor (2007), who regresses cartel codes on a eumbobservables, such as the number of firms, in-
dustry size, available substitutes and indicatorabées for homogenous goods and ease of entry.-How
ever, his focus is different. He tries to uncovérether there exists a potential bias in his sampiedus-
tries, i.e., the industries that made the choicapply for be part of the NIRA system might diffeom
those that did not. To make sure that this is nptablem he runs Probits to see whether these tindus
characteristics indeed are correlated with the sati®sen by the cartels. The second point that exddv
like to point out about the Probit models is thatadternative would be to follow the discrete cleoap-
proach (e.g. McFadden and Ruud 2000) of treatiegdifferent potential cartel agreements as differen
“products” in a choice set, from which each cacteboses the one that maximizes its utility. Thisrala-
tive is not available to us, because the size @fctivice set is large relative to the number ofetamwe
observe.

25



number of cartel members in the sample is 4 (sqeeAgix 1). About 44% of the cartels
operate in an industry that produces homogenoudsgoo

We also control for other industry characteristecsl the state of the macroecon-
omy at the time of writing the contract. The indystharacteristics are the gross value
of production (GVP), the (raw) material cost divddey GVP, the ratio of blue-collar
hours to GVP, and the number of plants in the ithgusll measured at the 4-digit in-
dustry classification of the cartel. All industrgnables are measured one year prior to
the cartel registering. We include the followingaravariables: HP-filtered GDP and
the absolute values of the positive and negativelshto GDP. By using these three
variables we can separately control for the lefelGDP and positive and negative
shocks to GDP. We also include the year of redistiato capture unobserved time-
specific determinants of cartel contratts.

Tables 6 and 7 present the average marginal effectartel size and the homog-
enous industry dummy for the MPA clauses and ti@, ICO, EEC clauses, respective-
ly (for the marginal effects of the economic- andustry variables, see Appendix 3). In
both tables, the regressions in Panel A only ireltiee number of cartel members and
Homogenous _d as the explanatory variables. For Panel B, waudelthe other control
variables.

[TABLES 6 and 7 HERE]

Cartel size
Market allocation is uncorrelatedPricing positively correlated (though not when con-

trols are used) andon-Comp-Tech negatively associated with cartel size. This satge

%5 We lack information on the number of members foo {(pricing) cartels and on a small number of
industry characteristics at the four digit indusieyel. To keep the sample unchanged, we use irdpute
values. For the industry characteristics, theytheepredicted value of the 4-digit value, the pcédn
taken from a regression of the 4-digit value ofitidustry characteristic on the 2-digit value, mead in

the same year. For those couple of observationsemve also lack the 2-digit information and for the
two pricing cartels, we use the (4-digit) mediamr @Qualitative results are robust to excluding tbe-
trols with missing values or to excluding the twicing cartels with missing values from the estiimgt
sample.

26



that the way in which a cartel decides to incrgaséits and, by implication, its chosen
contracting approach, is related to the numbeadet members.

Turning to the instability clauses, we find (frohetlast three columns of Table 6)
that the three economic dimensions (ICC, ICO, E@fe) significantly and positively
affected by cartel size. As Table 7 shows, theupicts somewhat richer at the level of
individual clauses. In particular, the number ofnmbers is positively and significantly
correlated with many ICO clauses and witw members -clause, but negatively with
Non-cartel supply andEntry. These correlations are intuitive: Large cartelsehdevel-
oped rules for new members, and are less worriedtadntry and supply outside the

cartel.

Product differentiation
The homogenous goods-dummy is significantly posiyivassociated with the use of

Market allocation (Table 6). The association is less clear andrigssst with the rest of
the clauses. In the raw data, 77% of Merket allocation cartels are found in homoge-
nous goods industries (see Appendix 1).

The relation between the homogenous goods-dummyanous ICC, ICO and
ECC clauses is, in general, weak. As Table 7 shawgxception to this pattern is that
the homogenous goods-dummy is positively and samtly associated with ICC
clausedvonitoring andEnforcement, irrespectively of whether the controls are ineldd

or not.

6.2 Conditional correlations

Here we redo the correlation analysis of the previsection (i.e., Tables 4 and 5) by
studying the matrix of correlation coefficients ween thegeneralized residuals of the

estimated Probit models. This conditional correlatanalysis allows us to check the
extent to which the unconditional correlation stane between the various contract

clauses is explained by the observables.
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The correlations of the generalized residualsdisplayed in Table 8. We have
two main findings. First, the qualitative corretatistructure across the MPA clauses
stays more or less the same. Second, the reldbetwgeeen the MPA clauses and the
instability clauses change. The unconditional datiens (Table 5) suggested many
systematic patterns across each of the three maoshonly used MPA clauses and the
instability clauses. Now these patterns disappegebweaker: In particular, after con-
ditioning, Pricing is less correlated with ICC, ICO and ECC, but¢baesponding cor-
relations withMarket allocation are largely unchangedlon-competition/specialization
is still negatively correlated with ICO, but is red correlated with ICC and ECC any-
more. It is important to note that when we excltite number of members aktibmog-
enous_d from the Probit specifications, the correlationsamen the generalized residu-
als are again close to the unconditional corratatid his suggests that the correlations
in the raw contract clause data were driven byelw® observable characteristics.

[TABLE 8 HERE]

6.3 Summary of the heterogeneity in cartel contracts

We find that the size of the cartel is associatéti ¥he choice of how to raise profits,
being (weakly) positively correlated with the udePoicing, negatively with the amal-
gam of Non-Comp-Tech, and uncorrelated witMarket Allocation. The homogenous
goods-dummy is positively correlated wikarket Allocation. Cartel size is mostly pos-
itively associated with the use of instability cdas in ICC, ICO and ECC.

The relationship between the three most commordyg MPA clauses is robust to
cartel-/industry heterogeneity and business cydaditions. However, the relations
between the three most commonly used MPA clausdsttan instability clauses get
weaker. It is thus the observables, in partictiernumber of members and the homog-

enous goods -dummy, that drive many of the uncmndit correlations.
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7 Complexity and stability of contracts

The above results already speak to the variatiadhencomplexity of contracts. In this

section we explore further the complexity and siigbof cartel contracts. We do so by

regressing indicators of complexity and stabilityaset of cartel and industry variables

and by summarizing three case studies that we ¢t@vaducted.

7.1 Regression analysis

We employ two measures of “complexity”: the numbérclauses used by the cartel
(mean = 5.60) and, following Taylor (2007), thedtmof the contract measured in pag-
es (mean = 3.32). Our measure of contract stahdityhe number of times the cartel
registered a change of contract with the Registrgan = 1, max=14). This measure is
related to contract complexity and mirrors how Eahe contracts were from a con-
tracting point of view, i.e., how the charactedstof the cartel, the initial contract, and
the environment at the time the initial contracswegistered affect the number of times
the contract was changed.

Table 9 presents eight Poisson regressions tleat kfpht on the complexity of
cartel contracts. There are three dependent vasalihe number of clauses in a con-
tract, the number of pages of the contract anchthmber of contract changes (see Ap-
pendix 1 for a distribution of the number claused eontract changes). The explanatory
variables include the number of members and theogemous goods-dummy, as well
as the same controls as used in the Probit modeliere In addition to these, we in-
clude the MPA clause indicators and ICC, ICO andCE@easures in some of our re-
gressions.

[TABLE 9 HERE]

Three main findings can be made from Table 9. Firet number of clauses is

positively correlated with the number of membergygesting that large cartels have

more comprehensive and complex contracts (columarsd1?). The number of pages is
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also positively correlated with the number of memsbdut this coefficient becomes
insignificant when we include controls (see colurBipd and 5). A potential explanation
for the positive association is that an increasténnumber of members raises the cost
of relying on informal agreements as opposed tgirglon formal contract clauses.
Second, the degree of product differentiation isaworelated with the number of claus-
es, but cartels in homogenous goods industries bhwger contracts. These findings
could be explained by homogenous goods indust@e®ng less need to contract on
product characteristics and quality, as conjectaegiady by Stigler (1964). Third, as
also the raw data suggest (see Appendix 1), wetfiadespecially cartels usimdarket
Allocation contracts write longer contracts. This suggesas tihese forms of coopera-
tion are more complicated than, e.g., the agreesrterriot compete or to specialize.
Turning then to columns 6, 7 and 8 of Table 9, iwd that the number of contract
changes seems initially positively correlated viatith cartel size and the homogenous
goods-dummy. These results however disappear wieeinclude controlsPricing car-
tels and cartels that hawficiency-clauses have significantly more contract changes
andNon-Comp-Tech cartels fewer contract changes. The first resuitat entirely sur-
prising, as some of the contract changes are albrauntges of priceddarket Allocation

cartels are no different from the other MPA conttgpes.

7.2 Case studies
We have conducted case studies of Brieing cartel (the match producers cartel), one

Market allocation cartel (the cement cartel), and oNen-comp-Tech cartel (the ply-

wood box cartel). Our choice rule was to chooseddudiest registered cartel in a ho-
mogenous goods industry that uses only one of hheetaforementioned main MPA
clauses. As we describe in more detail in Apperdizll these cartels used relatively

short and simple contracts. This is consistent whth above results on contract com-
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plexity, as all three have a small number of memlaed are in homogenous goods in-

dustries.

8 Discussion

In this section, we discuss briefly three issuastfdo our results generalize to beyond
the sample of 109 manufacturing industries andets##tSecond, how do our results
compare to what is known about cartel contractm@ther institutional environments

and countries? Third, we discuss the relationskipveen legal and illegal cartel con-
tracts.

Our analysis has focused on the 109 nationwideufaaturing cartels that were
the first registered cartels in a given (3-digijlustry. To check how representative this
sample is, we use more limited information fromaegér sample of 902 legal cartels
from the same era. This sample covers both manufagtand non-manufacturing (e.g.,
mining, retailing) industries and contains cartbist were registered later than the car-
tels in our baseline sample. The larger sampleatosmtinformation only on the use of
Pricing, Market-allocation, andNon-competition/specialization. In this sample, 96% of
the manufacturing cartels use at least one of th@se most common MPA clauses.
Moreover, in the large sample, 37% of the manufaagucartels us®ricing as opposed
to the 58% of cartels in our sample; 27% WM&arket-allocation (27% in our sample)
and 52% uséNon-competition/specialization (39%). Two of the three correlations be-
tween these MPA-clauses are negative and signifit@rly the correlation between
Pricing and Market-allocation is positive (0.03)dainsignificant). The differences to
the cartelsoutside manufacturing are larger: These uBecing clearly more often
(78%), andMarket-allocation and Non-competition/specialization less often than the
manufacturing cartels (6% and 22%). This seemssfide) because it is likely that re-
tailers and wholesalers use more frequently vanigng schemes, such as list prices,

retail price maintenance arrangements, etc. Thethus a reason to think that non-
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manufacturing cartels use different contracts th@anufacturing cartels, but within
manufacturing our sample seems representativeedatger sample.

Our findings augment those in the existing literatuSuslow and Levenstein
(2011), using a sample of illegal internationateisrreport, that a much higher percent-
age (80% against our 27%) use market allocatiorrpnmg e.g. the need for delineation
of the global market into national or regional metsk At the same time, earlier studies
looking at illegal U.S. cartels report numbers vsimpilar to ours® Further, in Leven-
stein and Suslow’s (2011) sample 31% of cartelslireva trade sales association (52%
in our data; the older studies cited in footnota@tort 29-44%). One third of their car-
tels adopt some compensation scheme, in our degtalauseéenforcement comes clos-
est; it is adopted by 12% of cartels. However, ZidptExpel and 15% adopfEine.’

Comparing the characteristics of the cartels insaumple to those studied by Har-
rington (2006) it is important to keep in mind thaliile we look at contract clauses,
Harrington analyzes practices, and the two neechaogéssarily coincide. In any case,
we find more heterogeneity. All cartels in Harrimgis sample agree on prices, and,
though this is more difficult to judge, it seemsitithe cartels in Harrington’s sample
used more complex organizations than the averagel ¢éa our sample. The former
could be the result of the international illegattes being unable to use market alloca-
tion, as it could have led to a higher detectiambpbility. The latter may be explained
by the fact that international cartels need a nmommplex organization than national
cartels.

Our contract characteristics are not easily contpéwethose recorded by Taylor

(2007). Our results on the complexity of cartel tcacts are however in line with his

%6 See also Levenstein and Suslow 2006, Table II: &tay Kelley (1974) report that 35% use market
allocation; Fraas and Greer (1977) 26%, PosnerQ)126% and Gallo et al. (2000) 27%.

27 »Disciplinary or Coercive Practices” and/or “Exslan” are adopted by 5% of the cartels in Hay and
Kelley and by 12% in Fraas and Greer.
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results. Using data on U.S. legal cartels from1®80s (the National Industrial Recov-
ery Act), Taylor also found a positive but insigcéint correlation between cartel size
and number of pages, and no significant relatignbleiween pages and degree of prod-
uct differentiation.

As we already discussed, the cartels in our samete legal, but apparently they
hardly ever used the legal system to enforce ttegtel contracts, nor was the enforcea-
bility clear ex ante. Thus, there were few reasatrthe initial contracting stage to con-
sider the degree of verifiability of the variousuwses in the court of law. Still we ob-
serve that they economize on the number of clalssing the terminology of Kaplow
(2011a, pp. 803), the contracts we have studiedeaseen as an exchange of promises
and, perhaps, as a means to communicate the intdrete@vior of cartel members. It
seems clear that the needldégal cartels to conceal their agreements and behavibr w
lead to further endogenous incompleteness of caisirhecause the participants have a
strong incentive to strategically reduce the apiit a legal court to verify their concert-
ed actions (see Kvalgy and Olsen 2009 and alsooap0l1la, pp. 758-765). From this
point of view one could think that the contractsweestudied are the type of contracts
illegal cartels would like to writehad that no legal consequences. This means that ob-
served differences between contracts of legal beghi cartels are likely to be due to
the competition law regime that the latter facee Teasoning behind this statement is
that the profit, incentive and organizational issileegal cartel face, as well as those
relating to changes in the external environmergt,shmilar to those faced by the legal

cartels that we have studied.

9 Conclusions
We have followed a four-step research approachrdeige an anatomy of cartel con-
tracts. In line with the theory of endogenous inptete contracts we find cartels to

economize on contract clauses. We find three bamitracting approaches: cartels ei-
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ther agree on prices, allocate markets, or use sotgee of non-
competition/specialization clause to raise profitsese are gross substitutes and their
correlation structure is not explained by the numbk members in the cartel and
whether the industry is producing homogenous goGtisosing one of these approach-
es has implications to the rest of the contract.

Our key findings are the following:

» Cartels that usericing clauses are the most common collusive sché&me-
ing clauses are frequently combined wiNon-price restrictions, such as
clauses on add-ons, bundling and quality. Us€rating is positively corre-
lated with incentive compatibility (ICC) and orgaational clauses (ICO), but
negatively with clauses on external threats (EG{Owever, these correlations
get substantially weaker when they are conditiamethe number of members
and whether cartel comes from a homogenous goaddstiry. In terms of con-
tract dynamics, contract changes are seen mone iofiricing cartels.

» Cartels frequently useon-competition/specialization clauses, which often en-
tails coordination on the positioning in the prodsigace (i.e., who specializes
on what). The use of non-competition/specializatadauses appears to be
more common than (pure) market allocation schensesssociated with
smaller cartels, and is often related to sharingeshnological knowledge.
These findings are consistent with the conjectdr8tmler (1964) about the
many facets of collusive arrangements. When nonpetition/specialization
clauses are used, the cartel contract is updassdriequently.

» Market allocation cartels use more often incentive compatibility ()GTaus-
es, are more complex (use longer contracts) andnare likely to appear in
homogenous goods industries. They are the leasmoonof the three main

contracting approaches.
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Our findings suggest regularities in cartel cortgdbat can be exploited by competition
authorities: In terms of deciding where to look foartels and collusion (e.g.
Symeonidis 2003) and, in particular, in terms obivtypes of concerted action or hori-
zontal agreements to expect and to search for. Kimsviedge should ultimately in-
crease the likelihood of courts making a propemguin cases involving price-fixing
and other prohibited horizontal agreements (Ka@owla,b).

Our results suggest directions for future empirarad theoretical work: First, our
results suggest that there are systematic diffeeit how collusion is organized in
different types of markets, and by cartels of défd sizes. These differences will with
high likelihood have an impact on the behavior affdcts of the cartel. This implies
that testing collusive effects and different modgfiollusion would benefit from ex-
plicitly taking these systematic differences inéc@unt.

Second, it seems fair to say that the existingretesal literature has focused on
monitoring and punishment schemes, but neglectedtbader characteristics of how
collusion is organized. For example, the priorréitare has not systematically consid-
ered why and when various non-competition/spe@tbn schemes provide a substitute
for price-fixing or market allocation. Our resuftaggest that coming up with ways of
avoiding competition through specialization or dsifcation in product space may
become increasingly hard as the number of membersases. Moreover, our finding
that cartels in homogenous goods industries aree rilkely to use market allocation
begs for a theoretical analysis. A possible redsorihe positive correlation could be
that it is easier to divide markets e.g. geogragdljavhen the product is homogenous
and thus more easily verifiable. Another explamatould be that many homogenous
goods industries sell to other firms instead ofstoners. In such markets prices aren’t
necessarily observed, making it harder to monitmrdination on prices than, e.g., an

agreement on spatial market allocation.
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More generally, we believe that our results carubed to build models that in
equilibrium deliver one of the types of cartel qacts observed in our data under the
assumption that there is no competition authoiilye environment can thereafter be
changed (by, e.g., introducing a competition authpomodelled as a detection probabil-
ity and an associated fine) to study what type chdel agreement arises in the new

equilibrium and how cartels adapt.
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Tables and Figures

Figure 1: The four-step research approach

Step1: Quantification of Cartel Contracts
* Use economic theory to identify the features that firms agree on when they aim to collude.
*  Quantify the means by which concerted actions are pursued.

Step 2: Identification of Contracting Approaches
* Identify the primary contract clauses that describe how cartels try to raise profits. Check the
robustness of the conclusions using e.g. cluster analysis.
* Explore the rest of the contract and how those contract clauses correlate with the primary

contracting clauses.

Step 3: Analysis of Contract Heterogeneity

* Study the determinants of the contract clauses.
* Check to what extent the observables explain the correlation structure of the contract clauses.

Step 4: Analysis of Contract Stability

* Explore the complexity and stability of cartel contracts .
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Table 1: Economic dimensions and contract clauses

Panel A: Variable descriptions

Economic dimension #1: Market Power Attributes (MPA) -- 6 clauses

Pricing

Market allocation

Efficiency

Technology

Non-price

Non-comp./spec.

=1if the contract refers to prices, pricing rules, discount rules
and/or rules of delivery and payment.

=1if the contract refers to sales quotas or market shares, exclusive
territories, or allocation of customers among the members.

= 1if the contract stipulates, e.g., that sales and/or production
should be allocated according to efficiency.

=1if the contract refers toabout sharing of technological
knowledge such as patents or blueprints.

=1if the contract mentions any non-price restrictions, like add-
ons, bundling, and quality.

=1if the contract stipulates that the members are to specialize in
one way or the other, or agree to “not compete” in a given market.

Economic dimension #2: Incentive Compatibility Constraint (ICC) -- 4 clauses

Monitoring

Enforcement

Expel

Fine

=1if the contract has a clause on how the members monitor each
other.

=1if the contract stipulates how to handle situations where a
member has deviated or mentions price wars, retaliation, etc.

=1if the contract includes rules on how to expel a member if rules
are broken.

=1if the contract includes clauses on monetary fines for a
company that violates the contract.

Economic dimension #3: Internal Cartel Organization (ICO) -- 5 clauses

Meeting

Dispute-resolution

Structure

Vote

Sales

=1if the contract stipulates whether, and if so, how often, the
members are to meet.

=1if the contract specifies a way in which disputes among
members are to be resolved.

=1if the cartel has a formal structure, such as an association or a
limited liability company to organize itself.

=1if the contract specifies a voting procedure.

=1if the cartel has formed either a trade or a sales association.

Economic dimension #4: External Cartel Contract (ECC) -- 3 clauses

New members

Non-cartel supply

Entry

=1if the contract specifies a policy on how to accept new
members.

=1if the contract specifies how to deal with supply from non-
member rivals.

=1if the contract stipulates how to react to entrants into the
industry.
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Table 1, continued

Panel B: Usage of economic dimensions

Sub-panel (i) Sub-panel (ii)
Any clause used? If used, how often?
# of cartels Freg. Max # of clauses Freq.
MPA 105 0.96 6 0.30
ICC 57 0.52 4 0.39
ICO 93 0.85 5 0.49
ECC 80 0.73 3 0.43

Notes: In sub-panel (i), we report the number of cartels and the associated frequency that use at
least one contract clause in each of the four economic dimension. In sub-panel (ii), we report
the average of the number of clauses used divided by the maximum number of clauses,
conditional on using at least one clause in the dimension.
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Table 2: Contract designs observed in the data

Sub-panel (i) Sub-panel (ii) Sub-panel (iii)
MPA Icc 1CO ECC
Contract MPA Icc 1CO ECC usage usage usage usage
design n Freq. Homogenous usage usage usage usage intensity intensity intensity intensity

1 42 0.39 0.50 1 1 1 1 0.30 0.38 0.58 0.38
2 29 0.27 0.48 1 0 1 1 0.32 - 0.39 0.46

3 9 0.08 0.56 1 1 1 0 0.30 0.50 0.49 -

4 9 0.08 0.11 1 0 1 0 0.33 - 0.36 -

5 9 0.08 0.44 1 0 0 0 0.22 - - -
6 4 0.04 0.25 1 0 0 1 0.29 - - 0.58
7 3 0.03 0.00 0 1 1 1 - 0.33 0.73 0.44

8 2 0.02 1.00 1 1 0 0 0.25 0.25 - -
9 1 0.01 0.00 1 1 0 1 0.33 0.25 - 0.67
10 1 0.01 0.00 0 0 1 1 - - 0.60 0.33

Notes: Sub-panel (i) reports which combinations of {MPA, ICC, ICO, ECC} are used in the data and how common they are. Sub-panel (ii)
shows how the contracts look like. Sub-panel (iii) reports the average of the number of clauses used divided by the maximum number
of clauses, conditional on using at least one clause in the dimension.
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Table 3. Prevalence of MPA clauses

Sample
All Homogenous Non-homogenous
MPA clause Mean Mean Mean
Pricing 0.578 0.525 0.646
Market allocation 0.266 0.131 0.438
Efficiency 0.083 0.098 0.063
Technology 0.284 0.344 0.208
Non-price 0.147 0.115 0.188
Non-comp./spec. 0.385 0.426 0.333
# of cartels 109 48 61

Notes: The table reports the fraction of cartels that use the various MPA clauses for the
full sample, as well as for the cartels coming from homogenous goods and non-
homogenous goods industries.

Table 4. Unconditional correlations of MPA clauses

MPA clause Pricing Market allocation Efficiency Technology Non-price
Market allocation -0.116 1

Efficiency -0.216** 0.272%** 1

Technology -0.532*** 0.082 0.180* 1

Non-price 0.302%*** 0.044 -0.124 -0.147 1
Non-comp./spec. -0.698*** 0.035 0.310*** 0.546*** -0.222%*

Notes: The table reports pairwise correlations for the MPA clauses. Stars ***, ** and * indicate statistical significance
atthe 1, 5, and 10 % levels, respectively.
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Figure 2: Most frequent combinations of the MPA clauses
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Table 5. Unconditional correlations between MPA clauses and other economic dimensions

Pricing Market allocation Efficiency Technology Non-price Non-comp/spec.
ICC (count) 0.236** 0.448*** 0.022 -0.151 -0.002 -0.368***
ICC_1(=1if ICC>0; 0 otherwise) 0.262%** 0.284*** 0.020 -0.212** -0.019 -0.414%**
Monitoring 0.173%* 0.443%** -0.012 -0.114 0.011 -0.266***
Enforcement 0.085 0.483*** 0.198** -0.044 0.087 -0.175%*
Expel 0.215** -0.002 -0.058 -0.117 -0.111 -0.289***
Fine 0.09 0.279*** -0.030 -0.089 0.048 -0.169*
ICO (count) 0.317%** 0.226** 0.050 -0.236*** -0.012 -0.370%**
ICO_1 (=1if ICC>0; 0 otherwise) -0.0395 0.132 0.124 0.089 -0.048 0.009
Meeting -0.014 0.121 0.152 -0.115 -0.124 0.036
Dispute-resolution -0.357%** 0.339%** 0.233%* 0.278%** 0.001 0.304%**
Structure 0.316*** 0.074 -0.054 -0.251*** -0.145 -0.371%**
Vote 0.436*** 0.082 -0.070 -0.284*** 0.042 -0.412%**
Sales 0.486*** 0.076 -0.047 -0.334*** 0.137 -0.565***
ECC (count) -0.293%** 0.086 0.028 0.293*** -0.111 0.263***
ECC_1(=1if ECC>0,0otherwise) -.178* 0.034 -0.046 0.195** -0.044 0.093
New members 0.395*** -0.082 -0.095 -0.406*** -0.055 -0.500***
Non-cartel supply -0.529*** 0.212%** 0.155 0.587*** -0.032 0.561***
Entry -0.380*** -0.015 -0.030 0.313*** -0.099 0.417***

Notes: The table reports for each MPA clause, pairwise correlations with ICC, ICO and ECC as well as with the individual clauses of which they consist. Stars ***,
** and * indicate statistical significance at the 1, 5, and 10 % levels, respectively.
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Table 6. Marginal effects of MPA contract clauses and ICC, ICO and ECC

Panel A - Probit Pricing Market allocation Efficiency  Technology = Non-price  Non-comp/spec. ICC ICO ECC
Log(members) 0.201*** -0.032 -0.080* -0.202%** -0.037 -0.316%** 0.257*** (0.085**  0.076*
(0.053) (0.030) (0.042) (0.072) (0.028) (0.072) (0.032) (0.036) (0.039)
Homogenous_d 0.134* 0.281*** -0.038 -0.128 0.066 -0.084 0.118 0.005 0.033
(0.075) (0.067) (0.065) (0.084) (0.058) (0.088) (0.078)  (0.065)  (0.059)
Control variables NO NO NO NO NO NO NO NO NO
Pseudo R2 0.189 0.111 0.101 0.193 0.029 0.353 0.262 0.063 0.032
Chi2-test_#1 <0.01 <0.01 0.110 0.079 0.103 0.018 <0.01 0.025 0.140
Observations 109 109 109 109 109 109 109 109 109
Panel B - Probit Pricing Market allocation Efficiency  Technology = Non-price  Non-comp/spec. ICC ICO ECC
Log(members) 0.041 -0.059 -0.086** -0.105%** -0.070%** -0.134** 0.261*** (.195%** (.159***
(0.038) (0.042) (0.040) (0.038) (0.029) (0.053) (0.038) (0.048) (0.038)
Homogenous_d 0.015 0.219%** -0.066 -0.035 -0.052 -0.028 0.125 0.003  0.116**
(0.061) (0.067) (0.062) (0.072) (0.071) (0.095) (0.098) (0.059) (0.057)
Control variables YES YES YES YES YES YES YES YES YES
Pseudo R2 0.413 0.174 0.286 0.432 0.422 0.561 0.312 0.322 0.198
Chi2-test_#1 0.552 <0.01 0.088 0.027 0.047 <0.01 <0.01 <0.01 <0.01
Chi2-test_#2 <0.01 0.024 0.022 <0.01 <0.01 <0.01 0.011 <0.01 <0.01
Observations 109 109 109 109 109 109 109 109 109

Notes: The table reports Probit marginal effects and standard errors (in parenthesis). Stars ***, ** and * indicate statistical significance at the 1, 5, and
10 % levels, respectively. Chi2-test_#1 tests the joint significance of Log(members) and Homogenous_d. Chi2-test_#2 tests the joint significance of the
control variables.
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Table 7. Marginal effects of ICC, ICO and ECC contract clauses

Panel A ICC ICO ECC

Moni-  Enforce- Dispute- New Non-cartel

toring ment Expel Fine Meeting resolution Structure Vote Sales member supply Entry
Log(members) 0.049* -0.006  0.203***  0.022 -0.016 -0.055%  0.181*** (0.196*** (0.227***| 0.234***  -0.242***  -0.095%**

(0.026) (0.015) (0.016) (0.022) (0.021) (0.029) (0.038) (0.037) (0.042) (0.032) (0.053) (0.025)
Homogenous_d 0.231*** (0.154***  -0.073 -0.001 -0.000 0.112 -0.071 -0.015 0.004 -0.072 0.009 0.070

(0.063) (0.052) (0.059) (0.055) (0.057) (0.102) (0.074) (0.061) (0.096) (0.073) (0.081) (0.067)
Control variables NO NO NO NO NO NO NO NO NO NO NO NO
Pseudo R2 0.098 0.084 0.419 0.0082 0.008 0.027 0.198 0.199 0.218 0.395 0.221 0.109
Chi2-test_#1 <0.01 0.0189 <0.01 0.574 0.723 0.078 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Observations 109 109 109 109 109 109 109 109 109 109 109 109
Panel B ICC ICO ECC

Moni-  Enforce- Dispute- New Non-cartel

toring ment Expel Fine Meeting resolution Structure Vote Sales member supply Entry
Log(members) -0.040  -0.056** 0.322***  -0.013 -0.002 0.030  0.252*** (.,197*** (0.121***| 0.217***  -0.121*** -0.032

(0.030) (0.023) (0.046) (0.022) (0.015) (0.021) (0.037) (0.042) (0.046) (0.032) (0.040) (0.019)
Homogenous_d 0.189*** 0.099**  -0.052 -0.029 -0.043 0.087 -0.136*  -0.073 -0.130 | -0.109* 0.093 0.132*

(0.046) (0.041) (0.075) (0.057) (0.059) (0.086) (0.080) (0.065) (0.101) (0.065) (0.076) (0.073)
Control variables YES YES YES YES YES YES YES YES YES YES YES YES
Pseudo R2 0.260 0.236 0.509 0.062 0.265 0.176 0.299 0.269 0.348 0.412 0.363 0.201
Chi2-test_#1 <0.01 0.013 <0.01 0.465 0.796 0.307 <0.01 <0.01 0.066 <0.01 <0.01 0.104
Chi2-test_#2 <0.01 <0.01 <0.01 0.077 0.296 <0.01 0.214 0.080 <0.01 0.105 <0.01 <0.01
Observations 109 109 109 109 109 109 109 109 109 109 109 109

Notes: The table reports Probit marginal effects and standard errors (in parenthesis). Stars ***, ** and * indicate statistical significance at the 1, 5, and 10 % levels,
respectively. Chi2-test_#1 tests the joint significance of Log(members) and Homogenous_d. Chi2-test_#2 tests the joint significance of the control variables. The
regression for Entry is an OLS regression (Linear Probability Model), due to Log(members) being a perfect predictor for Entry = 1 in the Probit.
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Table 8. Correlations of generalized residuals of MPA clauses and other economic dimensions

Residual of: Pricing Market allocation Efficiency Technology Non-price Non-comp/spec.
Market allocation -0.259%*** 1.000
Efficiency -0.033 0.286*** 1.000
Technology -0.249*** 0.225%** 0.030 1.000
Non-price 0.171* -0.064 -0.050 0.026 1.000
Non-comp./spec. -0.448*** 0.154 0.154 0.295*** -0.102 1.000
ICC_1 -0.035 0.302*** 0.100 0.060 0.037 -0.032
Monitoring -0.010 0.338%** 0.040 -0.014 -0.022 -0.032
Enforcement -0.024 0.404*** 0.231%** 0.055 -0.017 -0.020
Expel -0.067 0.148 0.039 0.104 0.058 0.051
Fine 0.013 0.292*** 0.022 -0.001 0.064 -0.091
ICO_1 0.042 0.151 0.124 0.121 0.062 0.055
Meeting 0.137 0.064 0.161* -0.166* -0.085 -0.119
Dispute-resolution -0.269*** 0.322*** 0.132 0.224** 0.115 0.155
Structure 0.159* 0.171* 0.108 -0.082 -0.226** -0.209**
Vote 0.271%** 0.148 0.143 -0.061 0.020 -0.234%*
Sales 0.190** 0.058 0.104 -0.037 0.071 -0.352%**
ECC_1 -0.151 0.066 -0.116 0.142 0.180* 0.084
New members 0.156 -0.057 0.102 -0.213** 0.067 -0.243%*
Non-cartel supply -0.227** 0.289*** -0.017 0.377%** 0.043 0.272%**
Entry -0.105 -0.040 -0.160* 0.059 -0.014 0.053

Notes: The data refer to generalized residuals from the Probit models. The table reports for the residuals of each MPA clause, pairwise correlations with
the corresponding residuals for ICC, ICO and ECC as well as for the individual clauses of which they consist. Stars ***, ** and * indicate statistical
significance at the 1, 5, and 10 % levels, respectively.
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Table 9. Contract complexity and stability

(1) (2) (3) (4) (5) (6) (7) (8)
Variables #clauses #clauses #pages H#pages #pages #changes #changes #changes
Log(members) 0.086*** 0.100*** 0.132%** 0.077 0.086 0.262*** 0.103 0.003
(0.018) (0.029) (0.042) (0.054) (0.077) (0.082) (0.137) (0.147)
Homogenous_d 0.104 0.053 0.020 -0.166** -0.155** 0.445%* 0.186 0.063
(0.084) (0.075) (0.074) (0.081) (0.067) (0.175) (0.228) (0.246)
Pricing - - - 0.342** 0.189 - 1.244%** 1.065***
(0.152) (0.144) (0.449) (0.363)
Market allocation - - - 0.343%** 0.352%** - 0.261 0.264
(0.119) (0.108) (0.293) (0.360)
Efficiency - - - 0.191 -0.037 - 1.044%** 1.211**
(0.118) (0.128) (0.402) (0.574)
Technology - - - -0.046 -0.187 - 0.225 0.097
(0.109) (0.123) (0.322) (0.466)
Non-price - - - 0.206* 0.204* - -0.476 -0.896**
(0.122) (0.115) (0.322) (0.411)
Non-comp./spec. - - - -0.028 0.096 - -1.113** -1.047*
(0.106) (0.105) (0.548) (0.582)
ICC_1(=1ifICC>0) - - - 0.151* 0.169* - 0.180 -0.064
(0.086) (0.093) (0.313) (0.338)
ICO_1(=1ifICO>0) - - - 0.133 0.281** - -0.217 -0.018
(0.159) (0.136) (0.333) (0.348)
ECC_1(=1if ECC>0) - - - -0.063 -0.094 - -0.392 -0.176
(0.127) (0.128) (0.283) (0.192)
Controls No Yes No No Yes No No Yes
Observations 109 109 109 109 109 109 109 109

Notes: The table reports marginal effects and standard errors (in parenthesis). The standard errors are clustered by the registration year.
Stars *** ** and * indicate statistical significance at the 1, 5, and 10 % levels, respectively.
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Appendix for online publication
Appendix 1: Further descriptive statistics

Table Al. Conditional medians/means of cartel characteristics

Homogenous # Contract

Members Duration Pages goods changes # Clauses
All cartels 4 5 3 0.44 1 6
Conditioning variable
MPA 4 5 3 0.457 1.029 6
Pricing 7 2 3 0.492 1.524 6
Market allocation 3 5 4 0.724 1.138 8
Efficiency 2 5 4 0.333 0.889 7
Technology 2 5 3 0.322 0.452 5
Non-price 4 1.5 4 0.556 0.938 6.5
Non-comp./spec. 2 5 2 0.381 0.286 5
ICC 7.5 5 3 0.491 1.333 7
ICO 5 5 3 0.441 0.968 6
ECC 4 5 3 0.45 0.863 6

Notes: The numbers presented are the medians of the column variables, conditional on the row
variable taking the value one. For homogenous goods and # of contract changes we report the
mean.

Table A2. The distribution of #clauses and # contract changes

# of cartels having:
Count of clauses or contract changes clauses contract changes
0 - 58
1 6 17
2 5 19
3 10 11
4 16 3
5 15 0
6 21 0
7 15 0
8 9 0
9 5 1
10 4 -
11 1 -
12 1 -
13 0 -
14 1 -

Note: Column two displays the number of cartels with a given number of clauses (as
given in column one). Column three displays the number of cartels with a given number
of contract changes.
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Appendix 2: Cluster analysis of contract clauses

In this appendix, we report the results of a sesfedluster analyses. The aim of cluster
analyses is to determine the natural groupingsdata set. We use the approach to ex-
plore the robustness of the three main MPA appmsmc¢hat we identify in the main
text.

We implement four types of cluster analyses. Fikst,cluster the data on observations,
using both (agglomerative) hierarchical and panmitclustering methods. These ap-
proaches determine, using individual cartels asdiject of the clustering analysis,
which cartels form natural groupings in the data. Using thesmugings, we can then
examine how the groups differ and, in particulahjoli MPA clauses the cartels in the
different groups use. Second, we repeat the aralysiag the two clustering methods,
but with the twist that we examine directly thestlring of contract clauses. Here the
object of the clustering analysis is the six MPAudes (i.e., variables) and our interest
is in understanding the natural grouping among thginen the contract data that we
have.

Agglomerative hierarchical clustering method resuita hierarchy of groups. It begins
with single observations and proceeds by combinimgyclosest two. This process is
continued till all observations in the data arehie@ same cluster. Partition cluster meth-
od, instead, starts by breaking the data into abeurof distinct groups. We use parti-
tioning method called kmeans, which is a commokgdupartitioning method.

The methods require that a distance measure ferrdeting similarity is chosen. Simi-
larity measures for binary data ask whether for dlieervations (variables), the values
taken by the variables (observations) match, instmese that for the two observations
(variables), there are many variables (observalithrag are one or zero for both of them
at the same time. We use the “matching” binary Isirty coefficient, which calculates
the proportion of matches between the two obsemat{variables). For the hierarchical
clustering method, we also need a measure whichrrdetes when two groups are
close. To this end, we use single-linkage and aecliakage clustering. The former
uses the closest observations of groups to determiich the two closest groups are.
In the latter, they are determined the averagdasiityi.

In all what follows, we fix the number of clustdwsthree or four. This choice was dic-
tated both by our prior views (based on the avhal&sonomic literature on collusion)
and the objective of our clustering exercise. Wé® @&ixplored with certain formal meth-
ods to determine the number of clusters. While amdirely conclusive, those did not
disagree with our prior views.

The results of the cluster analyses which use #@nels as the unit of analysis are dis-
played in table A3. The table shows that the cat@lve a clear tendency to cluster so
thatPricing and the amalgam ®on-competition/specialization andTechnology can be
identified as independent clusters, though the éorappears sometimes together with
Non-price. Market allocation is typically the most dominant MPA-clause in thérd
emerging cluster of cartel contracts, but bothsize of the third cluster and its remain-
ing composition vary slightly, depending on thestéw approach used.
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Table A3. Results from cluster analyses
Partitioning (kmeans), # of clusters = 3

Cluster Freq. Pricing Market Efficiency Technology Non-price Non-
allocation comp./spec.

1 0.12 0.08 1.00 0.46 0.62 0.00 0.85

2 0.26 0.04 0.00 0.11 0.71 0.04 0.96

3 0.62 0.90 0.24 0.00 0.04 0.22 0.06

Hierarchical, # of clusters =3

Cluster Freq. Pricing Market Efficiency Technology Non-price Non-
allocation comp./spec.

1 0.58 0.94 0.17 0.00 0.02 0.21 0.06

2 0.02 1.00 1.00 0.00 1.00 1.00 0.00

3 0.40 0.05 0.36 0.20 0.64 0.02 0.86

Partitioning (kmeans), # of clusters =4

Cluster Freq. Pricing Market Efficiency Technology Non-price Non-
allocation comp./spec.

1 0.48 0.92 0.00 0.00 0.02 0.19 0.06

2 0.15 0.1 1.00 0.00 0.13 0.31 0.06

3 0.12 0.08 1.00 0.46 0.62 0.00 0.85

4 0.26 0.04 0.00 0.11 0.71 0.04 0.96

Hierarchical, # of clusters =4

Cluster Freq. Pricing Market Efficiency Technology Non-price Non-
allocation comp./spec.

1 0.58 0.94 0.17 0.00 0.02 0.21 0.06

2 0.02 1.00 1.00 0.00 1.00 1.00 0.00

3 0.32 0.00 0.29 0.00 0.66 0.03 0.86

4 0.08 0.22 0.67 1.00 0.56 0.00 0.89

Notes: The table reports the size of the clusters and the frequency at which they contain
different MPA clauses.

We can summarize the results of the cluster analgé@ariables (clauses) verbally as
follows: First, Pricing typically shows up as an independent clustett dibies not, it is

combined withNon-price. SecondNon-competition/specialization and Technology are
grouped together, but never with the other MPA stau ThirdMarket allocation either
forms an independent cluster, or is combined \Eitinciency and/orNon-price. These
groupings square nicely with those shown in tale A
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Appendix 3: Industry- and macroeconomic effects

This appendix reports further information on how lewe used industry and macroeco-
nomic variables in the analysis. We report, inipatar, how cartel contracts are corre-
lated with industry heterogeneity and the statthefbusiness cycle at the time the cartel
is formed. This is motivated by the old questionnfether collusion is more likely to
be sustained and initiated during booms or buss, (8.9., Green and Porter 1984,
Rotemberg and Saloner 1986, Marques 1994 and S2€16%).

The industry and macroeconomic variables are definaletail in the main text, so we
do not repeat them here for brevity. However, @utl be noted that for a small number
of industries, we miss one or the other industrgrabteristic. For these, we use an im-
puted value, which is the predicted value of thdiglt value, the prediction taken from
a regression of the 4-digit value of the industhamcteristic on the 2-digit value,
measured in the same year. For those couple ofvaisms where we also lack the 2-
digit information, we use the 4-digit median. Oessults are robust to excluding the
observations with missing industry characterisbcs where possible, to including a
separate dummydplace _d) for these imputed observations. We can includte al but
those equations where the outcome variable hasanation conditional omeplace d
taking value one (or zero). To keep the specificatinchanged across the columns, the
results reported below do not, however, include thimmy,

Tables A4-A6 report the marginal effects for thecnea and industry heterogeneity con-
trols for Tables 6, 7 and 9 reported in the makt. t€able A4 and A5 reports how the
industry characteristics and macroeconomic vargahle associated with the four eco-
nomic dimensions and the clauses of which theyisgress well as with ICC, ICO and

ECC. Table A6 reports how the industry charactegsand macroeconomic variables
are associated with contract complexity and changes
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Table A4. Marginal effects of MPA contract clause and other economic dimension probit regressions

Pricing Market allocation Efficiency  Technology = Non-price  Non-comp/spec. | ICC ICO ECC
Log(members) 0.041 -0.059 -0.086** -0.105%** -0.070** -0.134** 0.261*** (0.195*** (.159***
(0.038) (0.042) (0.040) (0.038) (0.029) (0.053) (0.038) (0.048) (0.038)
Homogenous_d 0.015 0.219*** -0.066 -0.035 -0.052 -0.028 0.125 0.003  0.116**
(0.061) (0.067) (0.062) (0.072) (0.071) (0.095) (0.098) (0.059) (0.057)
Hp_trend -0.652** -0.243 - -0.065 -0.287 0.076 0.072 0.660 -0.133
(0.332) (0.367) (0.218) (0.331) (0.299) (0.324)  (0.415) (0.315)
Gdp_neg -0.598** 0.147 0.471* 0.974*** -1.703*** 1.205%** 0.133 -0.015 0.731*
(0.259) (0.524) (0.279) (0.257) (0.385) (0.368) (0.432) (0.310) (0.434)
Gdp_pos -0.587** -0.265 -0.058 1.266%** -0.639%** 0.129 0.168  -0.892** 1.436***
(0.282) (0.299) (0.205) (0.203) (0.172) (0.255) (0.238) (0.414) (0.526)
Material share -0.024 -0.395 0.334* -0.328* -0.320*** 0.307 -0.145  -0.432*  -0.262
(0.314) (0.279) (0.177) (0.178) (0.115) (0.244) (0.292)  (0.247) (0.267)
Hours -0.223 -0.754 -1.668 3.236** -5.464%** 3.768*** -2.792**  -0.051 1.626
(2.182) (2.163) (1.862) (1.579) (2.079) (1.309) (1.331) (1.617) (1.200)
Gvp 0.001 0.025*** 0.007 0.005 -0.011 -0.016** 0.026* 0.008 0.002
(0.011) (0.008) (0.005) (0.007) (0.009) (0.006) (0.014) (0.012) (0.013)
Plants -0.010 -0.054 -0.003 0.029 -0.020 -0.039 -0.029 -0.021 -0.003
(0.030) (0.041) (0.013) (0.023) (0.029) (0.041) (0.043) (0.034) (0.032)
Reg. birth 0.143* 0.056 -0.001 0.026 0.054 0.006 -0.021 -0.140 0.052
(0.083) (0.098) (0.004) (0.060) (0.084) (0.075) (0.085) (0.105)  (0.088)
Observations 109 109 109 109 109 109 109 109 109

Notes: The table reports Probit marginal effects and standard errors (in parenthesis). Stars ***, ** and * indicate statistical significance at the 1, 5, and
10 % levels, respectively.
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Table A5. Marginal effects of ICC, ICO and ECC contract clauses

ICC ICO ECC
Moni-  Enforce- Dispute- New Non-cartel
toring ment Expel Fine Meeting resolution Structure Vote Sales member supply Entry
Log(members) -0.040  -0.056** 0.322***  -0.013 -0.002 0.030  0.252*** (.,197*** (0.121*** 0.217***  -0.121*** -0.032
(0.030) (0.023) (0.046) (0.022) (0.015) (0.021) (0.037) (0.042) (0.046) (0.032) (0.040) (0.019)
Homogenous_d 0.189*** 0.099**  -0.052 -0.029 -0.043 0.087 -0.136*  -0.073 -0.130  -0.109* 0.093 0.132*
(0.046) (0.041) (0.075) (0.057) (0.059) (0.086) (0.080) (0.065) (0.101) (0.065) (0.076) (0.073)
Hp_trend 0.102 -0.314 -0.215 0.093 -0.062 -0.568** 0.068 0.468* -0.217 -0.257 -0.236 -0.369
(0.336) (0.196) (0.222) (0.263) (0.139) (0.250) (0.292) (0.270) (0.345) (0.383) (0.196) (0.299)
Gdp_neg -0.424 -0.249 0.375 -0.228 0.208 0.679** -0.361 -0.228 0.133 -0.173 0.568** 0.375
(0.654) (0.263) (0.306) (0.345) (0.261) (0.341) (0.486) (0.439) (0.394) (0.441) (0.268) (0.303)
Gdp_pos -0.168 -0.379 0.404 0.020 -0.543** -0.292 -0.786* -0.897**  -0.609 -0.334 1.683*** 0.459
(0.384) (0.356) (0.252) (0.340) (0.253) (0.495) (0.459) (0.416) (0.411) (0.403) (0.370) (0.469)
Material share -0.260 -0.336*** 0.146 -0.176 -0.237 -0.454 -0.366 -0.127 -0.335 -0.120 -0.191 0.016
(0.320) (0.122) (0.231) (0.249) (0.162) (0.358) (0.233) (0.321) (0.358) (0.207) (0.170) (0.166)
Hours 0.809 -0.023 1.482 -0.166 1.144 -2.660 -2.074 -3.500 -2.525 -0.275 2.324 1.339
(1.445) (1.360) (1.718) (1.967) (1.590) (2.608) (2.984) (3.785) (2.478) (2.203) (1.940) (1.653)
Gvp 0.042*** (0.018*** -0.023** 0.015** 0.010%* 0.013 -0.030**  -0.017 0.012 0.006 -0.006 -0.006
(0.009) (0.006) (0.011) (0.007) (0.005) (0.012) (0.015) (0.011) (0.010) (0.009) (0.010) (0.006)
Plants -0.023 -0.002 -0.018 -0.017 -0.113%* -0.044 0.001 0.010 -0.065*  -0.044 -0.006 0.019
(0.049) (0.023) (0.030) (0.035) (0.064) (0.036) (0.024) (0.032) (0.035) (0.029) (0.034) (0.026)
Reg. birth -0.045 0.070 0.074 -0.034 0.023 0.172%* -0.011 -0.128* 0.033 0.066 0.078 0.117
(0.090) (0.051) (0.061) (0.071) (0.037) (0.070) (0.078) (0.073) (0.090) (0.102) (0.056) (0.078)
Observations 109 109 109 109 109 109 109 109 109 109 109 109

Notes: The table reports Probit marginal effects and standard errors (in parenthesis). Stars ***, ** and * indicate statistical significance at the 1, 5, and 10 % levels,

respectively.
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Table A6. Contract complexity and stability

(1)

(2) (3) (4) (5)

(6)

(7)

(8)

Variables #clauses #clauses #pages #pages #pages #changes #changes #changes
Hp_trend - -0.277 - - -1.416%** - - -5.075**
(0.404) (0.476) (2.186)
Gdp_neg - 0.491 - - 0.458 - - 1.545
(0.593) (0.461) (2.780)
Gdp_pos - -0.151 - - 0.620 - - 4.592%*
(0.291) (0.453) (2.264)
Material share - -0.439 - - -0.190 - - -1.260
(0.317) (0.358) (0.907)
Hours - -0.301 - - -2.181 - - -20.051**
(2.734) (2.907) (8.188)
Gvp - 0.009 - - -0.001 - - 0.003
(0.007) (0.009) (0.019)
Plants - -0.026 - - -0.027 - - 0.058
(0.032) (0.047) (0.095)
Reg. birth - 0.076 - - 0.353*** - - 1.156**
(0.109) (0.124) (0.527)
Replace_d - -0.104 - - 0.351%* - - -0.223
(0.125) (0.202) (0.500)
Constant 1.520%** -146.301 0.948*** 0.626***  -686.137*** -0.735%** -0.795 -2,245.221%**
(0.072) (212.786) (0.107) (0.123) (240.777) (0.261) (0.563) (1,023.449)
Observations 109 109 109 109 109 109 109 109

Notes: The table reports marginal effects and standard errors (in parenthesis). The standard errors are clustered by the registration year.
Stars *** ** and * indicate statistical significance at the 1, 5, and 10 % levels, respectively.
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Appendix 4: Case studies

In this appendix we provide short case studiesi@e cartel contracts: oReicing, one
Market allocation, and oneNon-comp-Tech cartel case. Our choice rule was to choose
the earliest registered cartel in a homogenous gawtlstry that uses only one of the
three aforementioned MPA clauses. The cartelseh®rged are the match producers
cartel (Case #1), the cement cartel (Case #2)ttengdlywood box cartel (Case #3).

Case #1: The match producers cartel

Finnish match producers formed a pricing cartetady as 1927. The cartel consisted
of an informal (unregistered) association and tred¥l Industry’s Price Committee, as
it was called. All Finnish match producers partatgd in this collaborative effort, but
the number of members appears to have variedeaditer time; at the time of registra-
tion, it had seven members. The cartel agreed iocegrdiscounts to wholesale custom-
ers and cash purchases. It also agreed on thefsimatch boxes, and on prices of dif-
ferent labels on the boxes, and therefore Bt@®price takes values one. The cartel also
decided that the contract would continue on a ckeryear basis unless some of the
parties discontinue it. The original contract cam¢d no further clauses. When the car-
tel was contacted by the Registry in 1961, it state its objective the “organization of
domestic sales of matches”. It also announced sdmages to the earlier agreement
that had to do with the pricing of different label$ie organizational form changed in
1971 when the Finnish Match Association was formefthus the value o8tructure,
which in our sample is derived from the contradhattime of registration, would have
changed from zero to one in 1971. The Associatowk tover the duties of the Price
Committee. The cartel continued to fix prices, bow also had a written contract
which is 3.5 pages long. The contract lists the trens) states that there is to be an an-
nual meeting, and has rules on voting and exit.ddoer, the contract has a clause on
dispute resolution; in case of a dispute the memb@uld resort to arbitration by the
Finnish Chamber of Commerce. The final correspooédretween the cartel and the
Registry is in 1986: a member of the cartel had seletter stating that the Finnish
Match Association has not had any activities “fonamber of years”. The Registry
therefore decides to remove the cartel from thedRggas of 1986.

The match producers cartel is an example of aivelgtsmall pricing cartel in a
homogenous goods industry. They got by for more #ayears with a relatively sim-
ple and informal organization, and by only usinfew clauses. It is notable that they
did not agree on any type of monitoring at any poiot even in 1971 when they
changed for a much more formal organization andeddskveral clauses to their con-
tract.

Case#2: The cement cartel

The cement cartel is an example of a market ailmcatartel in a homogenous goods
market. The two Finnish cement producers’ carte$ wegistered in 1959. The firms
announced that they had agreed to divide Finlandmhically, with the smaller firm
(whose market share was given as 35%) concentratiren area that in the south was
round the capital Helsinki, and extended to thetmofFhe production facility of the
smaller member was located (in 1959) west of Hkisim the town of Lohja. Both to
west and east of this area, as well as north wig the designated area of the larger
member (with a market share of 65%). The reasorthisrsplit of the market was the
location of production facilities. The larger cortipe had in 1959 a production facility
in the south-eastern town of Lappeenranta, whitdwald it to service eastern Finland
with the lowest possible transportation costs &k ltransport was readily available).
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The other production facility of the larger memilaexs in 1959 in the south-west town
of Parainen on the coast. This location allowedtiretly cheap sea transport to the
northern port of Oulu and thereby northern Finlarad allocated to this member (as the
other was not located on the coast). The firms pisduced quicklime with 1959 mar-
ket shares of 20-50% for the larger firm and 20-40%the smaller, depending on the
type of quicklime.

There was further correspondence between the fRegisd the cartel in 1966.
The cartel declared that no essential changesindperation had taken place, but noti-
fied the Registry that in parts of southern Finldomalh producers’ cement is offered.
The declared market shares were now “circa 64%” “aifda 35%”. There is further
correspondence in 1979, indicating that the maskates had remained much the same
at “circa 64%” and “32-36%”". The larger cartel mman states in its letter that “the
marketing areas of cement are determined by custaieices, driven largely by
transport costs”. This cartel has the simplest re@htobserved by us, as they only
agreed on geography-based market allocation.

Case #3: The plywood box cartel

Two manufacturers of plywood boxes made an agreemer®64 whereby one of them
ceased the production of these products altogethatso committed itself to not re-
enter the business for 15 years, and to neithéneelallow the use of its machinery.
Further, it committed to not reveal its know-howpbywood box production to any do-
mestic competitor. We therefore coded this cadelde two more clauses besidem-
competition/specialization: Non-cartel supply andEntry. As compensation the firm con-
tinuing production promised to pay a royalty onptgwood box revenues to the firm
ceasing production. In the correspondence withRBgistry the firms stated that this
agreement did not result in a monopoly, and aléed$or the Registry not to publish
the clause on royalties. In 1981 the Registry agpgned the firms and they declared that
the contract had not been extended, and that laésother firm had ceased production
of plywood boxes. The cartel was therefore remdvesth the Registry.

In sum, we find that all these cartels used reddyighort and simple contracts. This is
consistent with the results that we report in tle@mtext, as all three have a small num-
ber of members and are in homogenous goods inésistri

Y It turns out that in separate contracts, giverietht entry numbers by the Registry, the two firms
agreed on discounts with their downstream retailereffect, they ensured a price-cost margin trth
retailers through these contracts without agreeimg final price for their products.
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